(pH 7.0 to 8.6), but not all species are restricted to these conditions (Vosler, 1962; McLean, 1953; Gates et al., 1956) . Growth habits range from erect to squat.
When the seed source is adequate, they invade and occupy extremely eroded or disturbed areas; thus they might be expected to survive the harsh conditions in southern California fuel-breaks.
However, for planting to' be economical over extensive areas, methods must be developed for establishing stands by direct seeding. (Bridges, 1941 and 1942; Reynolds et al., 1949; Plummer et al., 1968; Springfield, 1963) . 4Nomenclature used in this report is that followed by Holmgren and Reveal (1966) .
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Little information is available on how to plant the seed of native saltbushes, other than the fourwing saltbush, to obtain satisfactory stands. Springfield and Bell (1967) Water content of the surface 2 inches soil at the Nixon plot ranged between 10 to 14% from March 10, when the first records were taken, until April 21; thereafter it was less than 7%. At the Vista Grande plot, water content was from 7 to 9% throughout March and then declined to 6% or less except on April 21 when water content was just over 8%. Water retention of these soils showed the wilting point (15 bars) was 5.2 and 3.4%, respectively, at Nixon and Vista Grande plots, and field capacity (% bar) was 11.4% for soils at both plots.
Water repellency analysis made by L. F. DeBano, U.S. Forest Service, Glendora, California, showed the liquid solid contact angles of the surface soils were 72"58' at Nixon and 67'43' at Vista Grande.
The liquidsolid contact angle is an index to the relative wettability of soils which, in southern California, are frequently hydrophobic and may have an adverse effect on seed germination and plant establishment. A large contact angle decreases the rate of water entering the surface of the soil, while a smaller contact angle increases the rate of water entry (Letey et al., 1962; Osborn et al., 1967 Grande plot, soil temperatures were 55 F following the March 4 seeding and 62 F following the March 24 and April 7 seedings.
Methods
The plots were disc-plowed during early winter, and the soil was allowed to settle until planting time.
Before seeding, the surface soil was scalped and smoothed to make a uniform seedbed and reduce competition from plants which had germinated during the interval between tilling and planting.
Seedings were made at %-and l-inch depths on February 4-5, March 3-4, March 22-24, and April 6-7, 1966. Five replications with 5 seed spo4s at 1-ft intervals in rows 3 ft apart were seeded for each time, depth, and kind of plant tested at each plot. Random selection determined the row segment representing time of seeding within a replication, and the position of the 5 seed spots within each row which represented depth and kind of seed.
Fourwing saltbush seed used had been scarified to remove winged bracts and graded to pass through %4 X % inch slotted sieve openings (Nord and Whitacre, 1957) ; no treatment was applied to seed of the other species. Several seeds were planted at each spot in wedge-shaped
openings. An equal volume of seed was measured for each species or strain, but the number of seed varied between these groups. The number planted were based upon the total amount of seed available for some species or strains and not primarily on their potential germination (Table  1) . Seed was covered with soil and the surface tamped lightly to enhance moisture conductivity of unsaturated soil. Spots were covered with wire mesh domes to protect seed and seedlings from animals.
Competing plants were removed by rototilling between the rows twice during the summer.
Tallies of spots on which one or more seedlings had emerged were made at l-toI 2-week intervals between March and June. At the NORD ET AL. Chi square tests were used to evaluate effects of these factors on incidence of flowering.
Results

Seedling Emergence
Seedling emergence varied considerably according to the plot, species, strain, depth, and time of seeding.
Higher emergence developed at Nixon than Vista Grande for all species and conditions tested.
More fourwing saltbush plantings emerged than plantings of any other species, with 90 and 65% maximum, respectively, from seed spots at Nixon and Vista Grande.
All plantings of "falcata" saltbush failed at bo,th plots. Plantings of Gardner saltbush and Arizona strain allscale saltbushes at the Vista Grande plot also failed as did-to a certain extent-those at the Nixon plot.
Therefore, these results were not used except as appropriate for further analysis or evaluation of the data.
Seedling emergence of all saltbushes tested was significantly affected by bo,th time and depth of seeding.
Emergence from %-inch depth was generally greater than from l-inch depth at both plots, and for most planting dates ( Time of seeding was an important factor in the number of saltbush seedlings that emerged. More seedlings were produced from plantings in late March at the Nixon plot or in early April at the Vista Grande plot than from any other plantings (Table  ' 2). Analysis of the pooled data showed these differences between dates were statistically significant (5% level), however, this significance did not necessarily apply for each species or all conditions tested. For example, there was some overlap between dates and in a very few instances between planting depths as to which seeding dates produced the higher emergence. The period was intermediate for the March 3 planting.
There were differences in rate of stand development between fourwing saltbush strains. Seedling stands of the Moreno strain developed in 1 to 3 weeks less time than those of the Cactus Flat strain for plantings made on February 5 and March 3; subsequent seedings showed practically no differences between rate of stand development for these two strains.
Stand development by allscale saltbush was 5 to 14 days ahead of fourwing saltbush. The average intervals required by this species to develop stands were 41 and 15 days, respectively, for February 5 and April 6 plantings. The intervalsnearly the same for both March plantings-were intermediate between those for the other seedings. We were unable to determine any effects that depth or strains may have on rate of stand development by allscale or Gardner saltbush because of the scarcity of seedlings from some of these plantings.
Seedling Survival and Stand
Development
Most saltbush seedlings present in late June on the Nixon plot survived and grew satisfactorily, but survival to late June varied by species, time, and depth of seeding. At Vista Grande only about a dozen fourwing saltbush plants lived through the first growing season; all other saltbush seedlings died, generally within 3 weeks after emergence.
The near absence of plants on this plot precluded any further observations at the site.
Seedling survival from emergence until late June averaged 88% by fourwing, 60% by allscale, and 68% by Gardner saltbushes at the Nixon plot (Table 3) . With a few exceptions, a larger proportion of seedlings survived from the X-inch planting depth than from the linch depth. No allscale saltbush seedlings survived from plantings at 1 inch on the two earliest dates; 60% or higher of those planted at 1h inch on these dates survived. Survival from subsequent seedings of this species was, nearly the same from both planting depths. Except for the earliest planting date, when Gardner saltbush seedling survival was low from both planting depths, survival rates were at least 50% higher from 1/ inch than from 1 inch.
Date of seeding was an important factor in rate of stand development-the interval in days between 
Growth and Reproduction
There was evidence that time, depth of seeding, and strain affected ultimate plant size and amount of flowering in fourwing saltbush and to a limited extent in allscale saltbush.
Early season plantings generally produced the larger plants (Table 4) . Fourwing saltbush plants from seedings at 1/2 inch on February 5 averaged 44 inches tall with a volume index of 58 ft3, and were significantly larger than plants from other seeding dates or from seedings at 1 inch depth.
There were small but not significant differences in plant size between strains of fourwing saltbush. Differences in growth of the two strains of allscale saltbush were pronounced. The Little Lake strain had an average volume index of 14.9-as compared to 2.0 for plants from the Casa Grande strain ( 
Root Systems of Saltbush Plants
Roots were more extensive in all respects than the area1 portions of the three species studied (Fig. 1) .
A fourwing saltbush plant that was 3% ft tall with a 4-ft diameter foliar crown had roots 6% ft deep and laterals that extended over a lo-ftdiameter area in the soil (Table 5) . Roots of allscale and Gardner saltbushes were less extensive. Plants that were 2% and 2 ft tall and nearly the same across the crown had roots that were 4% to 3% ft deep and spread 5 to 7 ft outward. Gardner saltbush produced suckers to fo,rm new plants.
These shoots, which emerged up to 24 inches outward from the plant, originated from lateral ro'ots that were less than 12 inches below the surface (Nord et al., 1969) .
Discussion and Conclusions
Results of this study demonstrated that certain saltbushes can be established successfully in southern California by direct seeding and may grow satisfactorily on soils that are slightly acid in reaction even though their native habitat is generally on basic soils. Establishment depends on the species and strain, time and depth of seeding, soil moisture and soil temperatures, among other factors. The optimum conditions for seeding these saltbushes in southern California appears to be late in the spring when mean soil temperatures range between 60 and 65 F if moisture is adequate and seeds are planted at %-inch depth.
Saltbush species and strains from sources closer to the planting site, or similar to it, or have the widest distributional range and tolerance to soil salts are most likely to be established successfully by direct seeding and grow satisfactorily on neutral to slightly acid soils. This was evident with fourwing saltbush that produced the best stands and the largest plants, and its roots extended deeper and wider than those of either allscale or Gardner saltbushes. Flowering by plants during the first season was observed on single strains of both fourwing and allscale saltbush.
Flowering by the other strains of these and Gardner saltbushes was rare or did not occur at all during the first season. between the two strains of allscale saltbush. The Little Lake strain produced better stands than the Casa Grande strain, which came from a more distant location.
The differences in performance appeared to be directly related to the extent of the native range and tolerance tom soil salts of the various species and strains.
As indicated earlier, soils on the test sites are neutral to slightly acid, whereas soils where these s&bushes occur naturally are generally basic. Of the three species, fourwing saltbush has the most extensive distribution and the widest tolerance to soil salts, allscale is intermediate, and Gardner saltbush ranks lowest in both respects (Branson et al., 1967; Hall and Clements, 1923 The Nixon plot has more calcium than the Vista Grande plot.
Water repellency of the soil could not be associated with the differences in moisture content of the soils on the two plots. The higher liquid-solid contact angle of the soil at the Nixon plot indicates it may be more repellent than soil at the Vista Grande plot (Letey et al., 1962) .
Total rainfall or its distribution did not account for the differences in soil moisture between the two sites. Only 2 inches rainfall was received shortly after the earliest seedings and 1 inch came from three intermittent sto,rms. The higher temperatures that occur near the surface when heat is moving downward in the spring (Russell, 1950) are probably responsible for better germination and better seedling establishment at % inch seeding depths.
Available soil moisture could not account for these differences.
If it did, one would expect more seedlings from deeper planting depth where soil moisture content remains longer in a favorable range.
Lower seedling survival from linch depth is attributed to the weakened condition of the seedlings because they exhaust food reserves in the seed during the longer period from initial germination until the plant can manufacture its own supply.
Such seedlings are more susceptible to damping-off, soil drying, and other adverse factors than seedlings that are healthy or more advanced in development. Allscale saltbush had the smallest seed and probably the lowest food reserve of the species tested.
No
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seedlings of this species survived from plantings made at 1 inch earlier in the season, whereas survival was 60% or more when planted at %-inch depth or at both depths later in the season (Table   3) .
The results from these field plantings follow the pattern described earlier as reported by Springfield (1966) 
